ABSTRACT Objectives: To investigate researchers' perceptions about the factors that influenced the policy and practice impacts (or lack of impact) of one of their own funded intervention research studies.
INTRODUCTION
There are increasing expectations that health research will have public benefits. [1] [2] [3] [4] Consequently, there is growing interest in tracking the impacts of health research, and in the processes and factors that facilitate impact. 5 6 At the current time there is no agreed systemic approach for measuring the broader impacts of health research, although there are some examples where research impact assessment systems have been introduced by governments and funding bodies, such as the Research Excellence Framework and ResearchFish in the UK. [7] [8] [9] In Australia, there is no commonly used system for collecting postresearch impact data; however, research utilisation is an area receiving greater attention from the research community and funders. 10 11 Research impact models usually describe a sequence of impacts starting with immediate Strengths and limitations of this study ▪ We interviewed researchers about whether and how their own specific intervention research study had achieved policy and practice impacts, thus producing an empirical analysis, not a general analysis of potential influences. ▪ We used a mixed methods approach to identify factors associated with impact. Detailed qualitative analyses were conducted for interview data on researchers' perspectives, and quantitative analyses conducted for specific variables that were verified through a bibliometric analysis of publications, and through independent panel assessment of policy and practice impacts. Mixed methods provide a more comprehensive analysis of factors than either method alone. ▪ Our findings identify both a range of influences and the links between these variables. ▪ In terms of limitations, the process and timing for assessment of impacts may have limited our capacity to definitively distinguish studies with and without policy and practice impacts, and thus the role and interactions of different influences at different times.
research outputs (eg, scholarly publications), moving to translational outputs (eg, implementation protocols) and further 'real world' impacts which occur beyond the research setting, including policy or practice impacts and long-term population health outcomes. 5 12-15 Models with sequential stages assume that an impact or output at one stage may lead to increasingly concrete and widespread impacts over time. 14 15 A number of factors operating as a complex, interacting system are thought to influence the utilisation of research along this pathway. These include the nature of the evidence and intervention, characteristics of the researchers and end users, the context in which change is to be implemented, and the dissemination actions that are taken. 1 16 17 Within each of these domains, specific variables have been identified as potentially influential. For example, interactions between researchers and end users influence research utilisation; 1 18-23 and researchers' perceptions of their role may in turn influence whether or not they actively engage with end users. 24 Interventions that are simple to implement, affordable and/ or compatible with existing policies and delivery infrastructure may be more likely to be adopted in practice. 18 25-27 The contribution of research may also depend on whether evidence becomes available at a time when the topic is a policy priority. 1 18 Finally, the contribution of a study would be expected to depend on the quality of the study, whether the finding was of real world significance and consistent with existing evidence. 18 21 22 Thus, there is likely to be high variability in whether or not any given research study exerts influence, given local circumstances and the relative timing of events. However, much of the available evidence is based on researchers' and policymakers' general perceptions about factors that influence the use of evidence in policy-making, 1 21 22 and there are few studies that have empirically examined in detail the factors that influence impact or different levels of impact for a particular study or set of studies. 18 28-30 Furthermore, there are only a small number of studies that focus partly or wholly on intervention research; 18 28 30-33 yet, this type of research has the most immediate relevance to policy and practice. [34] [35] [36] This paper reports on a study investigating researchers' perceptions about the factors that influenced the policy and practice impacts (or lack of impact) of their own intervention research study, funded by Australia's leading health and medical research funding agency, the Australian National Health and Medical Research Council (NHMRC) between 2003 and 2007. We chose to focus on impacts beyond the research setting, but limited our scope to impacts on policy and practice, rather than examining outcomes in terms of improvements in service delivery or benefits to patients and the public. 15 Specifically, we investigated: ▸ To what extent do researchers undertake dissemination actions to facilitate policy and practice impacts, and what approaches do they apply?
▸ What factors do researchers believe influenced whether or not their own study had policy or practice impacts? ▸ What were the main factors that differentiated cases that did and did not achieve policy and practice impacts?
Sample and data sources Our sample and methodology is described in more detail in a related publication and summarised here. 15 The sample comprised all National Health and Medical Research Council (NHMRC) studies funded between 2003 and 2007 that fitted our definition of health intervention research (any form of trial or evaluation of a service, programme or strategy aimed at disease, injury or mental health prevention, health promotion or psychotherapeutic intervention conducted with general or special populations, or in clinical or institutional settings), and where data analysis had been completed by the time of our data collection in 2013. 15 Clinical trials of potentially prescribable drugs, vaccines and diagnostics were excluded because of the very different trajectories that such therapeutic goods are required to navigate before being authorised for use by Australia's Therapeutic Goods Administration. Seventy grants from a list of NHMRC grants for the time period met these inclusion criteria.
Two online surveys were administered to the named chief investigators of grants; in the first instance to confirm eligibility and, in the second instance, to elicit further information about their study and its impacts. 15 Based on responses to these surveys, semistructured interviews were conducted. Interviews sought to obtain consistent information about any potential real world impacts of the study and to explore the researchers' perceptions of what had helped or hindered the uptake of their intervention. All interviewees were asked openended questions related to each major interview topic (figure 1). Given the diversity of cases and wide array of potential variables, the researchers were not asked questions about specific variables (eg, use of media to disseminate their findings), but rather were encouraged to tell the primary story about the actions they had taken and how any of the impacts had occurred.
Investigators for 50 grants (71% response rate) completed the interviews, and these form the basis of data reported here. Data were collected in 2012 and 2013. Grant funding start and completion dates for individual Figure 1 Topics covered during interviews.
grants varied: a large proportion (20/50, 40%) of the studies in our sample did not start until 2007, the last year in our sample period; the grant funding for most (44/50, 88%) had ended by 2009; and the funding period for all of the studies had concluded by 2011. The sample comprised a mix of treatment and management (n=20), early intervention/screening (n=12) and primary prevention/health promotion interventions (n=18) implemented in clinical and community settings. Topics reflected a wide variety of health disciplines, including medicine, psychiatry, psychology, dietetics, dentistry, physiotherapy, speech pathology, nursing and public health. 15 The NHMRC grants comprise investigator-initiated research and are assessed based on: scientific quality; significance, in terms of potential contribution to knowledge and importance of the health issue addressed; and the research team quality and capacity. No observable differences in terms of topic areas or type of study intervention were noted for studies in which the chief investigator did or did not respond to the invitation to participate.
Additional processes were undertaken to verify any impacts claimed by the researchers and to obtain objective data related to publications and study findings. To determine if the studies had impacts, interview data for each case was reviewed by two authors and classified as having at least one, or no, policy and practice impacts. The reported impacts were corroborated, where possible, by internet searching using Google. Studies classified as having impacts were then reviewed by an expert panel to verify the impacts claimed by the chief investigators. Data about related publications were collected from the chief investigators and literature searches. Publications were reviewed to identify those that reported on intervention effects. Those that did were assessed to identify whether any statistically significant changes to principal outcomes proposed in the original research application were reported. Contentious cases were checked by other authors through a panel process. Where no publications on intervention effects were available, we relied solely on the findings reported by the researchers in their interviews to determine if the study had produced a statistically significant intervention effect. A summary of the outcomes of these additional processes is provided in box 1.
Qualitative analyses of factors influencing impact
Using NVivo, each of the interview transcripts were coded against the factors identified from the literature Box 1 Summary of case attributes (n=50) ▪ 34 (68%) had published study results in a peer-reviewed publication ▪ 28 (56%) had study interventions that produced a statistically significant intervention effect ▪ 17 (34%) had specific policy and practice impacts (such as clinical practice changes; organisational or service changes; commercial products or services; policy changes) that had already occurred and could be corroborated The data coded in NVivo were exported to Excel in order to generate a spreadsheet which included case attributes, as well as the presence of coded themes. We used this data summary to sort the sample by case attributes, in order to identify apparent differences in characteristics of intervention studies with and without impacts, and groups of studies with similar attributes. We further explored the observed patterns by conducting detailed analyses on the similarities and differences of groups of cases, and indepth analyses of individual cases. We also examined counter examples, where cases had similar characteristics to others but did not proceed in the same way. This top-level approach, combined with fine-grained analysis of patterns, groups, and individual cases, was conducted against all coded factors and attributes, and considered against each interviewee's primary 'story' or account of why the intervention did or did not have particular types of impacts.
Quantitative analyses of factors influencing impact
Quantitative analyses were conducted where objective information was available for case attributes ( publication of results and intervention effects). Fisher's exact test (2 tail) was used to compare the association between these case attributes and whether the study did or did not have policy and practice impacts.
This project had approval from the University of Sydney Human Research Ethics Committee (15003). All project informants were assured that their projects would be de-identified in our reports because of anticipated sensitivities about publication output, failed interventions or lack of real world impact.
RESULTS
Results are presented for each category identified in table 1. The relationships between the categories in table 1 that were identified in our analysis are represented in figure 2 and discussed in the text. To illustrate themes and patterns, we have included examples and quotes for specific cases. Cases have been numbered and attributes identified as follows: statistically significant intervention effects (S); non-significant intervention effects (NS); results published (P); no results published (NP); policy and practice impacts (I); no policy and practice impacts (NI).
Intervention effects
A greater proportion of study interventions with statistically significant intervention effects (14/28, 50%) had policy and practice impacts, compared to studies where no statistically significant intervention effect was demonstrated (3/22, 13% p=0.015).
Whether or not interventions with non-significant effects should have policy and practice impacts was commonly discussed among researchers who had findings of this nature. Some researchers with non-significant intervention effects considered it appropriate that their study did not have impacts on policy and practice. For example, one commented: But in terms of changing policy and practice, I don't see that it should be informing that until you have a positive outcome (35: NS; P; NI). Some others felt their study did have implications for policy and practice, most commonly because the findings suggested that an intervention that was already in use, or recommended in the guidelines, was ineffective and therefore there was a case for withdrawing the intervention or changing the existing guidelines. All three of the studies with non-significant findings that had impact were of this nature. For example, in one case, the study findings led to the non-government organisation that developed the intervention withdrawing the intervention (15: NS; P; I). In each of the other two cases, the study indicated that, to be effective, the intervention needed to be modified in some way. In one case, the results indicated that the intervention needed to be varied for different target groups, and the UK guidelines were changed accordingly (16: NS; P; I). However, there were also studies with similar implications that did not have policy and practice impacts. A researcher of one such study commented: I don't think researchers or policymakers are well schooled in decommissioning I suppose is the sort of word I'm looking for……It's a lot easier to get new things that work or are seen to work (32: NS; P; NI).
How study findings fitted with the available body of evidence also influenced whether studies had an impact. Studies with significant intervention effects were more likely to have impacts if the study findings were supported by other evidence. For example, one researcher from the impact group commented: Some of them have actually formally tested it also by trial, and provided exactly the same results……. They really only paid notice as the evidence got more and more overwhelming, and the cost-effectiveness and so on became more important (4: S; P; I). Studies with statistically non-significant effects were less likely to have impacts if the evidence across existing studies was mixed, unclear or there were two schools of thought as this meant it was harder to argue that an existing intervention should be decommissioned or modified.
Other studies have suggested that the methodological quality of the research may have an influence on impact. 18 21 In our study, there were a small number of studies where the researchers considered that the methodological problems (eg, recruiting sufficient sample) limited the opportunity to generate significant intervention effects or reduced the certainty of their findings (ie, inability to include randomisation); therefore, these studies did not have policy and practice impacts. For example: We didn't have the statistical power to demonstrate that what we applied in the intervention group actually made a difference (31: NS; P; NI); or We initiated it as a randomized trial but I think what we ultimately ended up doing was perhaps all that we could ever have done which was a parallel cohort study (20: S; NP; NI). However, there were researchers from the impact and no impact groups who described their studies as methodologically robust, suggesting that in this sample research quality on its own was not sufficient to influence impact. For example: I think that the general view of the study was that methodologically it was reasonably robust. So the null result is probably true 28: NS; P; NI); and Well, when the study was published, I mean it was actually the largest study of its type and the one that is considered to be the most definitive (22: S; P; NI).
Scholarly publications
At the time of our data collection, two-thirds (34/50; 68%) of researchers had published their results on primary intervention outcomes in a peer-reviewed journal. Studies where the results had been published in peer-reviewed journals were more likely to have impacts. Close to half (16/34; 47%) of the studies whose results had been published had impacts, whereas only one study (1/16; 6%) with no published results had impacts ( p=0.008). The association between publication of results and impact was statistically significant for those studies with statistically significant intervention effects (13/20 with results published had impacts compared to 1/8 studies with no results published, p=0.03); however, this was not the case for studies with non-significant intervention effects (3/14 studies with results published had impacts but none of the studies with no published results had impacts, p=0.27). This adds weight to the importance of publication of findings, as it appears that it is not just the results themselves, but the fact that these have been published that has an influence on impact.
The majority of researchers who had not published their findings planned to do so; some were still writing their publication, others had submitted their article but had been rejected or were still awaiting approval. Difficulty getting findings published was a theme discussed by both researchers with significant and nonsignificant findings who had not yet had their results published. Our analyses do not suggest that researchers with significant intervention effects were any more likely to have published their results than researchers with non-significant intervention effects (71% of studies with significant effects had published results compared to 64% of studies with non-significant effects, p=0.58).
Researchers of studies with non-significant effects or mixed effects were more likely to cite lack of enthusiasm or difficulties in knowing how to present their results as reasons for why publication of their findings had been delayed. For example: I think it was quite successful. But negative results are obviously a lot less exciting to write up than positive ones (42: NS; NP; NI); and But we haven't actually published it yet and that was partly probably because of the unexpected finding that took longer than anticipated to write up (40: NS; NP; NI).
Dissemination actions
Researchers reported engaging in a variety of dissemination activities beyond scholarly publication as described in table 2.
Researchers' perceptions of the implications of their findings determined their approach to dissemination and the extent of their dissemination activities. For example, some researchers reported that their nonsignificant effects meant they did not have anything to 'sell', and therefore limited their dissemination activities to traditional academic activities, such as publishing and attending conferences, rather than seeking out opportunities to engage with end users and decision-makers beyond those directly involved in their study. For example, one researcher commented: In terms of government we haven't had direct conversations with government. Again because we don't have a product we can tell them about that is good (29: NS; P: NI).
There were also a few examples where researchers with significant effects had limited their dissemination efforts due to their perceptions about the implications of the findings: for example, where the findings supported existing guidelines and recommendations, the researcher felt there was no need for change (24: S; P; NI), or where the researcher felt that the clinical significance of the relatively new research findings should be confirmed, through further research, before recommendations based on the findings could be made (22: S; P; NI).
Researchers who felt their findings had implications for policy and practice were more likely to use active dissemination strategies and in particular, try to engage with policymakers or decision-makers. None of the researchers who had limited their dissemination activities were from the impact group; however, researchers from both the impact and no impact groups had used active dissemination strategies and attempted to engage with decision-makers where they felt their findings warranted such action, suggesting that that these activities on their own were not associated with any impact.
However, the length of time researchers had been engaged in active dissemination activities did appear to have an influence on impact. Some researchers reported being engaged in dissemination over long time frames, and they tended to be those involved in studies with policy and practice impacts. Over this time, some had continued their advocacy efforts and in some cases had completed further research in the area, which strengthened the case for uptake of the intervention. For example, one researcher in the impact group described being involved in dissemination activities around the study in question and a body of related research for almost a decade, and during that time had taught 31 courses internationally and 70 nationally, written a text for practitioners, spoken at many international conferences, successfully advocated for a free consumer booklet to be produced and for the intervention to be taught in the undergraduate curriculum nationally, as well as completing further related research (7: S; P; I). On the other hand, there were examples among the no impact group in which the researchers reported only recently publishing their findings and only just beginning to engage with end users and decision-makers. One such researcher commented: The only dissemination activities were conference presentations, book chapters about comorbidity and treatment of comorbidity and the journal article. But as you can see it's only just been published in April (25: S; P; NI).
It was common for researchers to describe making multiple attempts to engage with end users and decision-makers, and to seek alternative avenues of engagement if they were not initially successful. There were examples in the impact group where an intervention was funded for wide-scale implementation only after the researchers had made several attempts to engage with decision-makers over an extended time period. Researchers from both groups described ways in which they planned to continue their dissemination efforts and many felt that these efforts might lead to impacts, or greater impacts, over time.
Translational outputs
For interventions where a group of health professionals needed to be trained in the use of an intervention protocol, researchers frequently discussed how they had packaged their intervention materials in the form of books, protocols, treatment manuals, information packages, training materials for professionals and consumer education materials to facilitate the adoption of the intervention by practitioners. Some researchers also spoke about their role in developing, and in some cases delivering, training programmes and courses at an undergraduate or postgraduate level. These 'translational outputs' had been developed by the researchers or others prior to, during or following the study period, or were currently being developed. For some other types of interventions (eg, supplements and safety products), researchers discussed how they had or could facilitate the uptake of their intervention by influencing market mechanisms.
Publicly available translational outputs did appear to facilitate adoption. While researchers from both impact and no impact groups reported producing translational materials, researchers from the impact group were more likely to report that the translational resources related to their intervention were publicly available and that a mechanism to support their distribution to practitioners was in place. For example, in one case, the researcher had developed postgraduate training modules and then partnered with a professional association to deliver the training on a user pays basis (11: S; P; I), and in another case, the researcher had partnered with a nongovernment organisation to develop consumer resources which were then distributed at a cost to end users (2: S; P; I). There were also a limited number of cases where commercial dissemination of specific measurement tools or products had occurred; one case of significant commercialisation which allowed substantial practice impacts to flow had been supported by the university commercialisation unit and formed part of an existing set of related intervention resources and an accredited training programme (1: S; P; I).
While the importance of developing highly professional and comprehensive translational outputs in order to facilitate impact was commonly discussed, not all of the researchers who mentioned this issue felt that it was their role to produce such resources. Some expressed concerns about their ability to update materials over time, support practitioners and monitor the fidelity of intervention delivery. The lack of an appropriate funding source for such work was also seen as a major barrier for widespread translation; nevertheless, many had produced translational materials and/or developed training courses either by utilising their NHMRC funds for this purpose or through the opportunistic use of other resources.
Intervention characteristics
A common theme reported by researchers was that their study formed part of an extended programme of research conducted by the researcher themselves or other research groups; and having an extended programme of research appeared to be more frequent among those cases that had subsequent impact on policy and practice. This theme was related to how the research fitted within the available evidence. Research supported by other evidence, rather than a single study alone, was more likely to have impacts. In addition, an extended programme of research usually meant that the researcher had been engaged in dissemination activities for longer periods of time. For example, one researcher commented: So, there are studies that are being conducted in Europe. Particularly, there's a Belgian group who have taken it up quite a lot. There is another group in the UK. There are assorted studies that have come out of the USA …….it was when other people started talking about it other than me, that was probably the most important part (7: S; P; I).
On the other hand, researchers with interventions in the no impact category were more likely than those in the impact category to mention that their research was innovative or the first of its kind in some way, usually noting that the intervention was modified or adapted from a previously researched intervention, to suit a new target group or setting. The results of innovative or adapted research were less likely to be supported by evidence from other studies, making it more difficult for researchers to argue a case for change, based on a single study alone. For example, one researcher commented: But I think it's hard to judge the value of one studyif you're breaking ground in an area……So I think it's not just about a single piece of work, it's about the accumulation of different people's experiences at trialing this kind of intervention in different settings (31: NS; P; NI).
Many of the interventions in our study had characteristics that other literature suggest would make them more easily adopted into policy or practice. 26 27 For example, these were implemented in real world, practice settings, such as outpatient clinics, and/or designed to fit into existing delivery systems, such as Aboriginal health services. However, these characteristics were found in studies that had impacts as well as those that did not, and did not appear to directly influence whether or not the studies had impacts. For example, a researcher from the no impact group commented: So we designed it so that if it was effective it would just be able to slot into the existing system. We designed it very carefully (32: NS; P; NI).
There were a few cases where researchers suggested that the simplicity of the intervention was one of the factors which influenced its impact; for example, one researcher commented: The other fact is well it's quite a straightforward intervention. It's a one-off relatively cheap intervention which if put in place would make it a cost-effective one (9: S; P; I). However, there were too few cases of this nature to draw any conclusions about whether simple interventions were more likely to have impacts. In fact, in many cases, with and without impact, researchers commented on the complexities of implementation related to the setting, target group or multilayered aspect of the intervention itself.
Researchers and research team
Researchers commonly discussed their professional background, personal connections, networks, experience and orientation towards translational activities, as well as that of their research team. For example, it was common for researchers from the impact and no impact groups to describe themselves as having joint roles as practitioners and researchers. In addition, researchers from both groups described how they had used their professional and personal networks to engage with end users, before, during and after the research period. They described how their connections with various stakeholder groups, including policymakers, professional bodies and consumer groups, and professional experience helped to develop relevant research questions, and provided links and credibility to support dissemination of findings to other practitioners and end user groups. While engagement with end users did not appear to distinguish between impact and no impact groups in our study, the researchers' experience in translational activities and attitude to these tasks did. Researchers from the impact group were more likely to suggest that they or members of their research team had an extensive track record in translational activities and were considered to be international experts in their field. This finding was related to the researchers also being involved in extended lines of research enquiry related to the intervention in question. For example, one researcher from the impact group commented: I have an international profile and I lead a number of international groups, so I was able to make sure as we worked together around the table with the international groups that they were familiar with this sort of work and they saw its importance (4: S; P; I). In addition, researchers of studies that had impact more commonly saw that it was their role to engage in dissemination activities compared to those from the no impact group. One interviewee from the no impact group commented: I don't see my role as a scientist to be a lobbyist I'm not going to go and make special appointments to draw people's attention to my research (33: NS; P; NI).
Postresearch context
Overall, the researchers described a complicated interplay between postresearch contextual factors and the other factors described above, with each interviewee telling a unique story about these relationships. To illustrate this point, figure 3 presents information from the NVivo analysis showing the factors that were influential for individual studies with different attributes as follows: cases 1 and 12, both with significant results, published and demonstrated post-study impacts; case 21 with significant published results but no impact; and case 32 with non-significant published results and no impact. In some cases, researchers described concurrent but opposing experiences within the same study, for example, if they were working towards translating their findings in multiple jurisdictions or countries (eg, case 12; figure 3 ) thus highlighting how variable these contextual relationships can be. Most of the postresearch contextual factors we coded (box 1) appeared to influence impact, but the number and combination of factors that were influential for individual cases were highly variable.
Some patterns related to the postresearch context did emerge, however, when we compared cases with similar attributes (statistically significant results; published results; and had produced translational resources) that did and did not have impacts. It was more common for the interventions in the no impact group to require an entirely new service or treatment to be delivered, involving reorientation of existing services, new funding mechanisms and changes to professional attitudes and roles rather than being an adjunct or replacement for an existing service or treatment that was already being delivered; whereas the opposite was true for interventions in the impact group. There were a few cases in the impact group which did involve implementing an entirely new service. In these cases, the population group tended to be a high-priority group; the policy climate was, therefore, favourable and in some cases dedicated funding for new service delivery was available as part of policy commitments.
DISCUSSION
The findings from our study of intervention research identified a number of major influences on whether studies funded through NHMRC project grants had subsequent policy and practice impacts. Following completion of the study itself, researchers engaged in actions to facilitate utilisation of their findings in 'real world', non-research contexts. Numerous factors related to the intervention itself, the researcher, some of their dissemination and translation efforts and the postresearch context exerted variable and contingent influences on whether a study produced policy and practice impacts. However, statistically significant intervention effects and publication of these results were the most important influences; these variables influenced what researchers did next and presumably also influenced end users (figure 2). The general pathway as depicted in figure 2 , starting with study results, through scholarly publication, dissemination activities, translational outputs and policy and practice impacts was consistent; however, the details relating to the timing or importance of each action varied for each case. In general, the pathway was initially influenced by researchers' perceptions about the implications of their findings in the context of existing evidence, and later by the postresearch policy and practice context. The simplified linear pathway depicted in figure 2 pertains to single research studies; albeit in some cases researchers were building on the 'pathways' from previous intervention studies, and in other cases they described that they had started new lines of research or 'pathways' as a result of their study findings. Such connected and more complex pathways are consistent with the feedback loops described in other conceptual models of research impact, where each research study contributes to the general knowledge pool and inputs for future research. 14 13 Our key findings and their implications are highlighted in table 3.
While statistically significant intervention effects do not necessarily indicate meaningful or important results, these do provide a consistent and objective indicator, and thus exert influence on how the results are perceived by end users (among others). The availability of effectiveness data has been found by others to be associated with impact. 21 Wooding et al 28 found that negative findings or null results were associated with lower academic and wider impacts. They hypothesised that this may be due to journals being reluctant to publish negative findings, the researchers being reluctant to submit negative findings for publication, and that it was possibly harder to realise impacts for research that failed to prove something (as opposed to research that proved something failed). 37 We found that interventions with non-significant findings can have policy and practice impacts, where an intervention that is already in use was shown to be ineffective. However, in most other cases, non-significant findings simply meant that a possible intervention strategy did not prove itself to be appropriate or effective, and there was a need for modification, or an alternative approach, and the findings, therefore, were unlikely to have direct or immediate implications for policy and practice. Owing to the small number of cases with negative effects that did have policy and practice impacts in our study, it was not possible to determine if there were any specific barriers to decommissioning existing programmes. Further research to examine the barriers to impact for studies with non-significant findings may be needed, particularly as it is important that health systems do not continue to fund interventions that are found to be ineffective. 38 We did not find that nonsignificant intervention effects influenced researchers' attempts to publish or their success in publishing their findings.
Peer-review journal publication of results appears to be a necessary, but not sufficient factor, to produce policy and practice impacts. The survey of Australian researchers by Haynes et al 24 showed that researchers are well aware of this as a key influence. Other studies have had mixed findings in terms of whether publications are associated with wider impacts. [28] [29] [30] However, it is important to note that our study considered the publication of the intervention effects on primary outcomes specifically, rather than focus on all publications related to that study, and the association between publication of intervention results and policy and practice impacts specifically, rather than the broader social or economic benefits of research.
Researchers' perceptions about the implications of their findings determined the extent to which they engaged in active dissemination strategies. This is relevant because if researchers are unaware of the policy and practice context, they may underestimate the potential implications of their research and therefore miss or not seek out opportunities to actively disseminate their findings.
Researchers who deemed it appropriate often proceeded to develop translational outputs. These were attempts by the researchers or groups they were collaborating with to translate the key messages of the research into a language and product suitable for a specific target audience. Such strategies have been shown to be effective for increasing research use. 34 In those cases with impact in our study, a mechanism for distributing or delivering these products to the target audience was available or had been established. The implication is that there is a gap in funding sources for preparing high-quality implementation guides and related resources, and mechanisms for their distribution and maintenance; whether this should come from research funding or from policy agencies is arguable. 34 Funding for dissemination trials, which include preparation of translational outputs, support for academic-policy partnerships, and developing research knowledge exchange infrastructure, is likely to be of potential value in advancing such work. 34 39 Producing findings consistent with existing evidence and/or building a body of work regarding an intervention seemed to increase the likelihood of having policy and practice impacts. This fits with other studies and perspectives, indicating that multiple sources of evidence form an optimal basis for policy and practice change; it is how a single study fits within a body of evidence that matters. 34 In addition, researchers who had been involved in a field of research over an extended period of time may have had greater opportunities to establish networks to disseminate their findings, engage with decision-makers, collaborate with other researchers and develop a level of recognition of their expertise, all of which may have contributed to the likelihood that their studies had impacts compared to other studies.
Other studies have suggested that engagement and interaction between researchers and stakeholders, as well as strategic thinking about this, were associated with achieving translation with wider impacts. 1 21 22 28 33 Many of the researchers in this sample were experienced in research translation and dissemination; and demonstrated qualities described as 'strategic thinking' 28 and 'purposeful bridging relationships' within the translation. 24 In this regard, they actively used their links, spanning academic, clinical and policy networks, to disseminate findings when they believed the evidence warranted such action; albeit there were variations in experience, perceived skills, and persistence in terms of the extent or duration of professional advocacy. In some cases, the researchers pursued translational 
Key findings Implications
Studies with statistically significant intervention effects are more likely to have impacts So that health systems do not continue to fund interventions found to be ineffective, it is important that the findings of policy relevant negative studies are given equal consideration to those of positive studies; and mechanisms for discontinuing ineffective intervention studies are available If findings are consistent with, or add to existing evidence, the study is more likely to have policy and practice impacts Individual studies are less likely to provide sufficient evidence for policy or practice change. Replication and evidence synthesis is needed. Funding bodies should support research that replicates and advances the evidence base for existing interventions. However, this should not come at the expense of funding innovative studies that may lead to the development of new solutions Peer-review journal publication on intervention effects appears to be necessary, but not sufficient, to produce policy and practice impacts Publication of intervention results in peer-reviewed journals should be specifically identified when considering the track record of researchers or research teams in grant assessment processes. Academic achievement systems should include translational outputs, and specifically identify peer-reviewed publication of intervention results Study findings and researchers' perceptions of their implications determine the extent to which researchers engage in 'active' dissemination strategies Grant application processes should include a requirement for researchers to discuss the potential implications of their research and outline an explicit translation strategy. However, there should also be funding for research that does not aim to achieve immediate or direct impacts on policy and practice The accumulation and interaction of active dissemination efforts over time influences whether a study has policy and practice impacts Funding bodies should include systems for funding programmes of research that support existing lines of research enquiry initiated by individual researchers or research teams, as well as their ongoing dissemination efforts Studies are more likely to have impact if any translational outputs that are produced are readily accessible to the target audience and available through a stable delivery mechanism Funding bodies should include systems for dissemination trials, which include preparation of translational outputs, and support academic-policy partnerships A diverse range of postresearch contextual factors are influential; these are not static or predictable Researchers should be required to demonstrate in grant applications that they understand the policy and practice context in which their research will be implemented, as well as outline the strategies they will employ in order to keep abreast of new developments or changes in this context. As part of the grant application, researchers should outline their translation and dissemination plans, and include reference to key end user groups and relevant policy or practice factors Studies are more likely to have impacts when the researchers involved are experienced and engage with these contextual factors as part of the dissemination process As well as academic achievements, grant assessment processes should emphasise experience and track record in translational activities, and the extent of the research team's networks and connections outside of the research sector. At the same time, systems to develop expertise in knowledge translation strategies should be introduced opportunities tenaciously. However, strategies of this nature were not in themselves associated with impact in our study; rather it is likely that the accumulation of efforts over time and the interaction between these efforts and a variety of contextual factors that ultimately determined whether a study had policy and practice impacts. The importance of timing and a confluence of events that determines whether a study does or does not have impacts have been noted elsewhere. 1 18 Our study did not highlight any specific aspects of the postresearch policy and practice context as essential to achieve policy and practice impacts; however, a diverse range of such factors were identified. Perhaps what is most apparent is that those experienced researchers who actively link with end users become familiar with contextual factors, and can then anticipate and manage these as part of a dissemination process. That is, such contextual factors are not taken as static factors with predictable effects, but as a part of the expected dynamics of engaging with policymakers and translation. 1 However, some researchers in this sample did not have direct knowledge of the policy context and could only speculate on such factors.
Our analysis identified a number of shared and common practices reported by researchers that were not found to be associated with impact in our study, but have been associated with impact in the literature. For example, most of these researchers were concerned to build evidence for interventions that could potentially be adopted in real-world practice, and therefore designed their interventions so that they were more likely to be scalable. 26 27 In addition, most attempted to engage with a range of end users before, during and, if the study intervention provided sufficient evidence, after their research to facilitate adoption of their findings. 1 18-22 It is possible that the homogeneity of these factors within this set of studies did not enable associations with impact to be revealed. The NHMRC selection process may also have contributed to the homogeneity of the sample and our contrary findings in terms of methodological quality. 18 21 The NHMRC application process is highly competitive and selectively rewards research rigour, quality and investigator track record. In addition, as this sample comprised the outcomes of investigator-initiated research, we did not examine the relationship between coproduced research and research impact, which has been reported elsewhere. 30 However, our findings do show some of the current practices among those involved in funded health intervention research in Australia and what researchers believed to be important for achieving policy and practice impacts.
Our study had a number of strengths. We used a whole of population sampling approach that allowed us to examine the differences between intervention studies with and without impacts, and those that did and did not have statistically significant intervention effects. We used qualitative and quantitative analyses to identify factors associated with impact, which provided a more comprehensive analysis of factors than either method alone. This included detailed qualitative analyses of interview data on researchers' perspectives, and quantitative analyses conducted for specific variables that were verified through bibliometric analysis of publications. In addition, the expert panel process we employed meant the impacts claimed by researchers were subjected to a high degree of scrutiny, as well as ensured there was consistency in judgement across studies. 15 In terms of limitations, there were inconsistencies in the extent of information obtained about some factors within each major thematic category due to the openended interview methodology we employed. However, this method did allow the unique story of the circumstances of each study to emerge. The time frame for assessment of impacts may have limited our capacity to authoritatively distinguish studies with and without policy and practice impacts; longer lead times may be required for some cases. In addition, the time point at which data collection occurred in comparison to study completion varied among the studies in our sample. This meant that some studies had more time for impacts to occur than others. 15 Our study covered the contribution of a single study to policy and practice, rather than that of a programme of research; however, in some cases there was overlap between the study in question and other related research the chief investigator had conducted. As noted in the literature, there are many complications in identifying the impact of a specific study. 28 Our results were based on researcher self-report and we recognise the potential for conflict of interest and overreporting of impact by the principal investigator. 30 However, the independent expert panel assessment process we used offers some validity to the range of impacts claimed. 15 It is also possible that the researchers were not aware of the postresearch impacts of their research or may not have recalled key information, leading to the under-reporting of impacts. In addition, there were some researchers who did not respond to our request for interview (20 of 70) , and these researchers and the outcomes of their research may have differed in meaningful ways to the researchers that did agree to participate. We also recognise that policy and practice impacts are not the only important outcomes of research. Other outcomes such as contributions to developing researcher capacity or knowledge about intervention implementation, and the target group or setting not examined in this study are also important.
This analysis illustrates the dissemination and translation practices adopted by Australian health intervention researchers, and how the application of these practices in a logical sequence and with a conducive set of contextual factors can influence policy and practice impacts. Given the complicated interplay between the various factors associated with impact, there is no simple formula for determining which individual intervention studies should be funded to achieve optimal policy and practice impacts. However, research use over time is likely to be enhanced by funding research that replicates and advances the evidence base for existing interventions, or supports the existing lines of research enquiry initiated by individual researchers or research teams, and their ongoing dissemination efforts. Such strategies should not come at the expense of innovative research that is unlikely to achieve immediate or direct impacts on policy and practice, but may help begin new lines of research enquiry. 
